Evidence for extrapituitary mechanisms mediating the morning peak of plasma cortisol in man.
There is evidence for the existence of ACTH unrelated mechanisms in the regulation of cortisol secretion in man. This study was designed to elucidate the interrelationship between plasma ACTH and cortisol levels during the increase in cortisol levels, which occurs during morning hours. The results were compared with those of an artificial cortisol peak induced by administration of small amounts of ACTH, and with ACTH and cortisol values during insulin-induced hypoglycemia. In these control groups, the increase in cortisol levels was preceded by a large increase in ACTH levels; in the case of the physiological morning peak there was no adequate rise in mean ACTH levels. Thus, the spontaneously occurring increments in individual ACTH levels appear to be inappropriate for the increases in cortisol. This conclusion was corroborated by the finding that oscillations of plasma cortisol concentrations, comparable to the physiological morning peak, were demonstrable in ACTH-deficient patients when they were supplied with subthreshold amounts of exogenous ACTH. These findings argue against the classic concept that the adrenal cortex is invariably linked to immediately preceding episodes of pituitary ACTH secretion.